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Abstract
There is growing evidence of the prevalence of microplastics in nearly all environments, including beaches. Despite beaches being valuable locations for tourism, recreation, and natural habitats, very little is currently
known about the level of microplastics within them, especially during renourishment. The beach renourishment project on Pawley’s Island, SC took place from October 2019 to March 2020. Sand samples were taken
from the north end of the island in three locations along the beach from the foreshore, backshore, and dunes at predetermined distances from the nearest major structure (a pier). Prior to renourishment, distance from
the pier had an impact on microplastic concentrations as well as beach zone with higher levels in the foreshore areas. With the completion of the renourishment project in March 2020, data will be analyzed to determine
how the project has affected microplastic concentrations both spatially and temporally.
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Figure 1. Pawleys Island beach total average microplastic
count from before and after the beach renourishment. The
microplastic count does differ between before and after the
process (Single factor AVOVA, p=0.006, df=1,46). The
average microplastic count is higher before the beach
renourishment and lower after. Error bars represent
standard deviation.
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Figure 4. Average microplastic count in the dune area
before and after the beach renourishment on Pawleys
Island. The microplastic count does differ in the dune area
between before and after the process (Single factor
ANOVA, df=1,14, p=0.002). The average microplastic
count was higher before the renourishment than after.
Error bars represent standard deviation.

Figure 7. Pawleys Island beach renourishment average
microplastic count from before and after the beach
renourishment at 0km. The microplastic count does not
differ between before and after the process at 0km (Single
factor ANOVA, df=1,22, p=0.206). The average
microplastic count is higher before the process and lower
after. Error bars represent standard deviation.
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Figure 8. Pawleys Island beach renourishment average
microplastic count from before and after the beach
renourishment at 1km. The microplastic count does differ
between before and after the process at 1km (Single factor
ANOVA, df=1,22, p=0.006). The average microplastic
count is larger before the beach renourishment and lower
after. Error bars represent standard deviation.
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Figure 3. Average microplastic count in the backshore
area before and after the beach renourishment on
Pawleys Island. The microplastic count does not differ
between before and after the process in the backshore
area (Single factor ANOVA, df=1,14, p=0.588). The
average microplastic count was higher before the
renourishment than after. Error bars represent standard
deviation.
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Figure 5. Average microplastic count on the surface
before and after the beach renourishment on Pawleys
Island. The microplastic count does not differ between
before and after the beach renourishment on the surface
(Single factor ANOVA, df=1,22, p=0.019). The average
microplastic count was higher before the beach
renourishment than after. Error bars represent standard
deviation.
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Figure 2. Average microplastic count in the foreshore
area before and after the beach renourishment on
Pawleys Island. The microplastic count does not differ
between before and after the process in the foreshore
area (Single factor ANOVA, df=1,14, p=0.155). The
average microplastic count was higher before the
renourishment than after. Error bars represent standard
deviation.
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• Sand was collected from Pawleys Island before and after the
beach renourishment .
• Samples were taken from 0km, 0.5km, and 1km from the
nearest major structure (a pier) at the foreshore, backshore, and
dunes. Samples were also collected from the surface and 0.5m
deep at each site.
• Samples were then taken to the lab where microplastics were
extracted by using a saltwater mixture.
• Once microplastics were separated, they were counted under a
dissecting microscope.
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• Microplastics are considered plastic debris 5mm or less in size.
• There are three types of microplastics. This study focuses on
plastic microfibers or synthetic fibers that are sourced from
clothing, fishing nets, furnishings, etc.
• According to NOAA there is not a lot known about
microplastics and their impact (NOAA, 2021).
• CSIRO estimates 14 million tons of microplastics exist on the
seafloor (Barret et al., 2020).
• A beach renourishment is the process of replenishing the
sediment of an eroding beach.
• Pawley’s Island began the beach renourishment process on
October 22, 2019 and finished on March 16, 2020.
• The purpose of this study is to track the microplastic count
throughout the beach renourishment process.

Discussion

Before

After

Pawleys Island Beach Renorishment

Figure 6. Average microplastic count at 0.5m deep
before and after the beach renourishment on Pawleys
Island. The microplastic count does not differ between
before and after the beach renourishment at 0.5m deep
(Single factor ANOVA, df=1,22, p=0.140). The average
microplastic count was higher before the renourishment
than after. Error bars represent standard deviation.
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There was a significant difference between the total average
microplastic count before and after the beach renourishment.
There was not a significant difference between the total average
microplastic count before and after the beach renourishment in the
foreshore.
There was not a significant difference between the total average
microplastic count before and after the beach renourishment in the
backshore.
There was a significant difference between the total average
microplastic count before and after the beach renourishment in the
dunes.
There was not a significant difference between the total average
microplastic count before and after the beach renourishment on the
surface.
There was not a significant difference between the total average
microplastic count before and after the beach renourishment at 0.5m
deep.
There was not a significant difference between the total average
microplastic count before and after the beach renourishment at 0km.
There was not a significant difference between the total average
microplastic count before and after the beach renourishment at 1km.

During October 22, 2019 through March 16, 2020, Pawley’s
Island underwent a beach renourishment process to counteract
longshore drift erosion. The total average microplastic count was
significantly different before and after the process. This can
conclude that the borrow site held less microplastics than the
existing beach sediment.
Although there was no significant difference between the
foreshore and backshore, there was a significant difference in the
dune area before and after the beach renourishment.
The
microplastic count in the foreshore and backshore are similar before
and after the renourishment process, while the dunes had
significantly less microplastics. The sediment in the foreshore and
backshore are more exposed areas than the dunes. This concludes
that, overall, the foreshore and backshore areas contain more
microplastics than the dunes based on the total average of
microplastics and the statistical analysis. This could be caused by
wave action, human discrepancy, and wind.
There was no significant difference between neither the surface
nor 0.5m deep. This determines that there is roughly the same
amount of microplastics at the surface as there is 0.5m deep. This
concludes that through wave action, wind, and human disturbance
microplastics have penetrated deeper into the sediment. This could
also contribute to the discovery that microplastics have been a
problem longer than humans realize.
Finally, at 1km down the beach, near a pier, there was a
significant difference in the microplastic count, while at 0km, near
the tip of the island, there was no significant difference in
microplastic counts. With the beach renourishment bringing less
microplastics to the beach, there is evidence behind how much
human impact Pawley’s Island endures. The similar microplastic
count at 0km, near the tip of the island, before and after the beach
renourishment concludes that there is less human impact in that area
than near the pier. The area around the pier is a popular place to
spend time at the beach and this shows with the significantly lower
microplastic count after the beach renourishment.
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